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Objective: To evaluate sexual behaviour (including abstinence), sex partner change, and condom use
during the 3 month period following treatment for Neisseria gonorrhoeae, Chlamydia trachomatis, Tri-
chomonas vaginalis, or non-gonococcal urethritis.
Methods: 251 14–21 year old participants (83% female; 83% African-American) diagnosed with
gonorrhoea, chlamydia, trichomonas, or non-gonococcal urethritis or sexual contacts of infected part-
ners. Participants were clients of a public sexually transmitted diseases clinic or primary care adoles-
cent clinics. Data were collected by structured interview at treatment, 1 month post-treatment, and 3
months post-treatment. At each visit, participants were asked about coital frequency and condom use
for each recent partner. At 1 month, participants were asked when coitus occurred following treatment.
At each follow up visit, sex partners were compared to partners named at treatment and classified as
“same partner(s),” “new partner(s),” or both “same and new partner(s).”
Results: Post-treatment abstinence was reported by 26% and 19% for the 1 month and 3 month visits,
respectively. Abstinence was associated with greater likelihood of infection at enrolment although
abstainers reported fewer lifetime STI and fewer lifetime sex partners. A substantial proportion of par-
ticipants reported additional sexual contact with a previous partner. The average proportion of condom
protected coital events increased from about 45% at enrolment to 64% at 1 month and 58% at 3
months (p<0.05). Higher levels were sustained for the 3 months following treatment.
Conclusions: Many adolescents adopt, at least temporarily, risk reduction behaviours such as absti-
nence or increased condom use. Sexual re-exposure to potentially untreated previous partners may
increase risk of subsequent reinfection.

Treatment of common sexually transmitted infections

(STI) such as gonorrhoea, chlamydia, and trichomonas is

a central element of public health STI control efforts.

From an individual’s perspective, treatment confirms suscep-

tibility and translates STI risk into certainty. From a theoreti-

cal perspective, STI treatment is a salient occurrence likely to

serve as an important “cue to action” for behaviours that

could reduce risk of subsequent infection. A “cue to action”

serves an important function in the initiation of health

protective behaviours.1

The behavioural responses of adolescents to STI treatment

are quite variable in form and efficacy. “Wishful thinking” is

the most common response but adolescent girls with negative

views about future STI acquisition use more positive coping

strategies.2 The value and importance of sex itself may be

questioned and accompanied by a period of sexual

abstinence.3 An STI diagnosis raises questions about the

source of infection (“Who gave me this STI?”), transmission

(“Did I give an STI to someone else?”), as well as consideration

of the implications of these questions for current and future

relationships (“Has my partner been unfaithful?”). Some

sexual relationships are discontinued because of violation of

trust by a partner or because the partner becomes perceived as

risky. Communication with the partner about the infection

increases likelihood of partner treatment although several

studies show that client initiated partner notification only

occurs in 30%–60% of cases.4–6

A more detailed understanding of adolescents’ responses to

STI treatment could inform improved interventions to prevent

subsequent STI. Such interventions are important since up to

40% of adolescents with an initial STI have a second infection

within a few months.7 8 The purpose of this paper, therefore, is

to describe the sexual and condom use behaviours of adoles-

cents during a period of up to 3 months following treatment

for curable STIs.

METHODS
This study is part of a larger project evaluating factors associ-

ated with repeated bacterial and protozoan STI.7 8 Participants

were ages 14–21 attending a metropolitan STI clinic or one of

three community adolescent health clinics and were eligible

for entry if they were treated for Neisseria gonorrhoeae, Chlamy-
dia trachomatis, Trichomonas vaginalis, non-gonococcal urethritis

(NGU), or were sexual contacts of these infections. Participant

recruitment began in 1995 and was completed in 1999.

Appropriate single dose treatment was provided for each sub-

ject, along with provision of condoms and counselling to

advise sex partners of the need for testing and treatment. Each

subject provided written informed consent but the require-

ment for parental consent was waived. The study was

approved by the institutional review board of Indiana

University/Purdue University at Indianapolis.

Data were collected at three time points using a structured

interview administered by trained research assistants. A base-

line interview was conducted at study enrolment. Each of the

four most recent partners during the previous 2 months was

identified by initials or first name. Participants responded to

subsequent items about sexual and condom use behaviours

with each partner. The baseline interview required 20–25

minutes for completion.

The follow up interviews were conducted approximately 1

month and 3 months after the baseline interview. At the 1

month interview, the initials or first name of each of the four

partners identified during the baseline interview were

confirmed. A series of questions inquired about interim

behaviours with each partner. These questions addressed
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resumption of sexual activity, condom use, and sex partner

communication. Additional items addressed interim sexual

activity with new partners not identified during the baseline

interview.

The 3 month interview identified up to four sex partners

from the previous 2 months (that is, since the 1 month inter-

view). Coital frequency and condom use were assessed for

each partner. New partners were defined as those not identi-

fied at either the baseline or 1 month interview.

Measures
At each visit, participants were asked to identify sex partners

by first name or initial. Coital frequency was assessed by ask-

ing “How many times in the past 2 months [“one month” was

used at the 1 month visit] did you have sex with [insert part-

ner’s name or initials]?” Responses were recorded verbatim.

Participants with responses such as “don’t know,” “lots,” or

“too many” were asked for an approximate number, and

“missing” was entered when a precise estimate was not

provided. Abstinence was defined as a report of no coital

events during the interval in question. Condom use was

assessed by a subsequent item: “Of the times you had sex with

[insert partner’s name or initials], how many times was a

condom used?” Condom use was subsequently defined as the

proportion of condom protected events with a specific partner.

Established partners were defined as any partner identified at

baseline and subsequently at a 1 month or 3 month visit. New

partners-1 month were defined as partners named at the 1

month interview but not in the baseline interview. New

partners-3 months were defined as partners named at the 3

month interview but not at the baseline or 1 month interview.

Participants were then categorised as “established partners

only,” “new partners only,” or “both established and new part-

ners” based on their partnerships during the follow up inter-

val.

Behaviour change associated with STI treatment was

assessed by comparison of coital frequency and condom use

reported at 1 month and 3 months post-treatment with base-

line reports.

Statistical analyses
Summary statistics are presented as frequency and percentage

for categorical variables and as mean (SD) for continuous

variables. The median and range is presented if the

distribution of a continuous variable was skewed. Pearson’s χ2

test was used to compare categorical variables between analy-

sis groups and either Student’s t test or Wilcoxon’s rank sum

test was used for continuous variables. Appropriate 95% con-

fidence intervals (CI) were calculated for parameter estimates.

A paired Student’s t test or Bhapkar’s test for marginal homo-

geneity was used to compare outcomes between the 1 month

and 3 month visits. The average percentage condom use at the

1 month and 3 month follow up visits was modelled using a

repeated measures analysis of variance model. Time invariant

characteristics included in the model were sex, race, STI infec-

tion status, and percentage condom use. Time varying charac-

teristics in the model were coital frequency, partner status,

and an indicator for the 3 month visit. Generalised estimating

equations (GEE) were used to adjust parameter estimates for

participants with multiple partners during a given measure-

ment interval. The statistical software SAS version 8.1 (SAS

institute, Cary, NC, USA) was used for all analyses. Statistical

significance was defined at the α = 0.05 level.

RESULTS
Of the 444 participants enrolled into the study, 251 (56.5%)

returned for both a 1 month and 3 month visit. Of the 193 that

did not return for both visits, 89 were lost to follow up after

enrolment and 104 returned for at least one subsequent visit.

Subsequent analyses are limited to participants completing

both follow up visits in order to focus on the entire 3 month

period following STI treatment. Included participants were

younger, more likely to be female, were more likely to enrol

from an adolescent clinic, and were more likely to have an STI

at enrolment but there were no differences in race, history of

STI, lifetime partners, recent abstinence, or condom use (table

1).

Abstinence was relatively common in the period before each

follow up visit. At treatment, 25 participants (10.0%) reported

no sexual activity in the previous 2 months, while at the 1

month and 3 month visits 64 (25.5%) and 47 (18.7%), respec-

tively, reported no interval sexual activity (data not shown). In

total, 86 (34.3%) participants reported no sexual encounters

in the period before at least one of the two follow up visits.

Participants reporting any period of post-treatment absti-

nence were younger, more likely to be female, more likely to be

black, and more likely to enrol from adolescent clinics (table

2). Post-treatment abstinence was also associated with greater

Table 1 Enrolment characteristics, by follow up status

Follow up visits
(n=251)

Lost to follow up
(n=193)

Female, No (%)* 207 (82.5) 129 (66.8)
Black, No (%) 200 (79.7) 143 (74.1)
Adolescent clinic enrolment, No (%)* 171 (68.1) 77 (39.9)
Previous STI, No (%) 159 (63.3) 110 (57.0)
STI at enrolment, No (%)* 202 (80.5) 132 (68.4)
Lifetime partners, median (range)† 6 (1–75) 6 (1–350)
Partners previous 2 months, median (range)*† 1 (0–15) 1 (0–15)
Abstain, previous 2 months, No (%) 25 (10.0) 10 (5.2)
Condom use %, mean (SD)‡ 44.4 (40.7) 42.0 (36.9)

*p<0.05.
†Wilcoxon’s rank sum test.
‡Student’s t test; all other comparisons by Pearson’s χ2 test.

Table 2 Enrolment characteristics of participants with
any post-treatment abstinence period*†

Abstain
(n=86)

Non-abstain
(n=165)

Age in years, mean (SD)‡ 16.1 (1.8) 17.5 (1.9)
Female, No (%) 80 (93.0) 127 (77.0)
Black, No (%) 77 (89.5) 123 (74.6)
Adolescent clinic enrolment, No (%) 72 (83.7) 99 (60.0)
STI at enrolment, No (%) 79 (91.9) 123 (74.6)
Previous STI, No (%) 42 (48.8) 117 (70.9)
Lifetime partners, median (range)§ 4 (1–28) 7.5 (1–75)

*All comparisons are p<0.05.
†Abstinence defined as no coital events in at least one follow up
interval.
‡Comparison by Student’s t test.
§Comparison by Wilcoxon rank sum test.
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likelihood of infection at enrolment although abstainers

reported fewer lifetime STI and fewer lifetime sex partners.

Among non-abstaining participants, the median interval until

first post-treatment coitus was 8 days (range 0–48; data not

shown).

Levels of condom use and their 95% confidence intervals at

each visit are shown in figure 1. Overall, the average

proportion of condom protected coital events increased from

about 45% at enrolment to 64% at 1 month, and 58% at 3

months. Significant increases in condom use (compared to

enrolment levels) were seen at both 1 month and 3 month

visits as indicated by non-overlapping confidence intervals.

Post-treatment partner status and change in condom use

are shown in table 3. As noted above, about 25% of

participants abstained between the enrolment and 1 month

visit. Most participants who resumed sexual activity reported

only established partners (44.6%) during the 1 month interval

following treatment. Smaller proportions reported contact

with both established and new partners (n = 23; 9.2%) and

about 21% reported new partners only. Average condom use

increased by 21% between enrolment and the 1 month follow

up.

Between the 1 month and 3 month follow up visits, about

19% reported abstinence (although a few of these participants

had sex during the 1 month interval following treatment) (see

table 3). About 40% of participants reported only established

partners during each of the two intervals following treatment.

A larger proportion of participants reported only new partners

at the 3 month follow up than at the 1 month follow up. Aver-

age condom use decreased by 7% between the 1 month visit

and the 3 month follow up (p<0.05 by paired t test). Thus, the

proportion of condom protected coital events initially in-

creases after STI treatment and then declines towards baseline

levels within 3 months but remains above initial levels.

Repeated measures analysis of variance (adjusted for mul-

tiple partners within person by GEE) was used to model mean

condom use at 1 month and 3 months post-treatment. Covari-

ates included sex (female/male), race (black/non-black),

infection status at enrolment (yes/no), interval coital fre-
quency, and the status of partners over the previous interval
(established/new partners/established only and new partners
only/established only). As shown in table 4, increased condom
use during the 3 months following STI treatment was associ-
ated with lower levels of interval coital frequency (β = −1.5;
95% confidence interval −1.8 to −1.1) and higher levels of
condom use at enrolment (β = 0.3; 95% confidence interval

0.2 to 0.4). Sex, race, and partner status were not independ-

ently associated with average level of post-treatment condom

use. Statistical non-significance of the indicator for the 3

month visit shows that condom use did not decrease

significantly over the 3 month post-treatment follow up

period.

DISCUSSION
STI treatment was followed by abstinence for a substantial

proportion of adolescents. The median time to resumption of

coital activity was about a week after treatment, perhaps

reflecting adherence to treatment guidelines that advise absti-

nence after STI treatment.9 More than half of participants had

additional coital exposures to a partner established before the

time of treatment, suggesting that partner treatment remains

an important element of prevention of reinfections. Among

those with continued coital activity, condom use increased

markedly, especially during the first month after treatment.

STI treatment was clearly associated with attempts to reduce

subsequent risk although these attempts appear to decline

over time.

Some studies of adults show that risk reduction behaviours

increase following STI diagnosis.10 11 Data from the 1991

National Survey of Men showed that about one third of adult

men do not modify sexual behaviour or condom use following

an STI.12 Data from the French national survey of sexual

behaviour showed that women modified behaviour following

an STI but men did not.11 We found that women were more

likely to report post-treatment abstinence than men, but did

not find evidence of sex effects on post-treatment condom use.

Our data are unique in that infection status and antecedent

behaviours were determined prospectively. Use of a relatively

short follow up interval may allow more accurate self report of

resumption of sexual activity and other sexual behaviours

after STI treatment. Diary records or other event signalling

techniques could add additional precision although the

importance of such precision is unclear. Longer periods of fol-

low up could enhance understanding of the longer term influ-

ence of STI treatment on risk behaviours. However, mainte-

nance of cohorts of at-risk adolescents is difficult and

expensive. More importantly, factors associated with post-

treatment risk behaviours may also be associated with cohort

attrition. Subsequent research could also benefit from

increased attention to potential sex differences in adolescents’

post-treatment behaviours. The sample of males in the current

study was too small to conduct reliable sex comparisons.

Figure 1 Change in proportion of condom protected coital events
from 2 months before STI treatment (Enrolment), 1 month, and 3
months post-treatment. Note: Vertical bars represent 95% confidence
intervals.

Table 3 Comparison of partner status and change in
condom use in two post-treatment intervals

Enrolment
to 1 month

1 month to
3 months

Partner status, No (%)*†
Abstain 64 (25.5) 47 (18.7)
Established 112 (44.6) 100 (39.8)
Established/new 23 (9.2) 26 (10.4)
New 52 (20.7) 78 (31.1)

Change in condom use percent, mean (SD)*‡ 21.5 (45.4) −7.2 (38.2)
95% Confidence interval 14.7 to 28.4 −13 to −1.3

*p<0.05.
†Comparison by Bhapkar’s test for marginal homogeneity.
‡Comparison by paired Student’s t test.

Table 4 Predictors of post-treatment condom use*

β 95% confidence interval

Female (male) 4.9 −4.6 to 14.3
Black (non-black) 6.1 −5.0 to 17.1
STI at enrolment (No) 8.0 −2.2 to 18.2
3 month indicator (No) −0.6 −6.9 to 5.6
Coital frequency −1.5 −1.8 to −1.1
Enrolment condom use (%) 0.3 0.2 to 0.4
Partner status†

Established/new (established) 7.0 −1.6 to 15.6
New (established) 3.5 −4.6 to 11.5

*Analysis of variance, adjusted for multiple within person partners
comparisons by generalised estimating equations (GEE).
†Reference group for categorical variables is in parentheses.
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The findings of this research suggest several strategies that

could be adopted to encourage maintenance of protective

post-treatment behaviour change. These include recognition

of the prevalence of continued exposure to established

partners. Provision of single dose medications for delivery to

partners may reduce the incidence of subsequent infections

and is well accepted by patients.13 Routine post-treatment fol-

low up visits—perhaps 3 or 4 months after treatment—to

allow STI rescreening and counselling specifically designed to

reduce behavioural relapse. Post-treatment rescreening is sug-

gested in the 2002 STI treatment guidelines compiled by the

US Centers for Disease Control and Prevention.14 Additional

research is needed to determine the acceptability among ado-

lescents of such screening practices as well as influence on

subsequent infection.
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